1. Introduction. The purpose of this paper is to announce some results concerning the structure of a compact 3-manifold M (possibly with boundary) where wi(M) is a free product. Related questions for M closed have been considered in [l] , [2] , [4] , [ó] , [8] .
We use the term map to mean continuous function. If If is a manifold, we use Bd M and Int M to stand for the boundary and interior of M, respectively. The disk D is said to be properly embedded in the 3-manifold M if
The compact 3-manifold H n is called a handlebody of genus n if H n is the regular neighborhood of a finite connected graph having Euler characteristic 1-n.
The combinatorial terminology is consistent with that of [9] . The terms in group theory may be found in [3] . Furthermore, all maps and spaces are assumed to be in the PL category. For M, K, and p as above, the map g: M->K is said to be reduced if each component of g~l(p) is a disk properly embedded in M. If g is reduced, the complexity of g, #(g), is the number of components of g~l(p)-Using this notation we wish to find a compact 3-manifold M' having the same homotopy type as M and a reduced map g': M'-*K with *(g') = 1 and g* an isomorphism.
We are able to find a handlebody, H n , of genus n in M and 3-cells We are now able to obtain a compact 3-manifold M' having the same homotopy type as M and a map 
LEMMA C. If M', b', y', p are as above, then there is a map h'\ M'->K so that (i) h' is homotopic to g' relative to a base point for TTI(M'),
(ii) h' is reduced, and (iii) »(A')<'(g').
The following example shows that we cannot replace "homotopy type" by "homeomorphic ,, in part (i) of the previous theorem. Let
where S 1 is the 1-sphere and i* the unit interval. Let where Z is the infinite cyclic group. The 3-manifold M is irreducible; i.e. M is irreducible if each polyhedral two-sphere in M bounds a 3-cell in M. Using this fact we obtain PROPOSITION 
If M is the 3-manifold constructed above and D is a disk properly embedded in M so that M-D consists of two components Mi and M^ then the closure of either M\ or M$ is a 3-cell.

COROLLARY 2.3. If M is a compact 3-manifold and 7Ti(M) « A * B, then there are compact 3-manifolds Mi and M 2 so that TTI(MI) ^A and in(Mi)**B.
3. Splitting along a disk. THEOREM 
Let M denote a compact 3-manifold with nonvoid, connected boundary. Suppose that each disk D properly embedded in M separates M. If wi(M) « A * B, then there is a disk D properly embedded in M so that M-D consists of two components M\ and M 2 with 7Ti(Mi) ^A and 7ri(ikr 2 ) **B.
OUTLINE OF PROOF. We proceed much along the same lines as in Theorem 2.1 through Lemma B of that theorem. Hence, borrowing from the notation of Theorem 2.1, suppose g: M-+K is a map so that g* is an isomorphism and g is reduced. We assume g~x(p) has more than one component (if g~l(p) has only one component, then we are finished).
Let (H n , Bi, • • • , B k ) be a Heegaard splitting for M relative to g. Suppose 7 is a nonsingular binding-tie in Bd H n .
LEMMA D. Using the above notation, there is a map h: M-*K so that (i) h is homotopic to g relative to a base point for Ti(M), (ii) h is reduced, and (in) *(h)<*(g)-
THEOREM 3.2. Let M denote a compact 3-manifold with nonvoid, connected boundary. If TI(M) **Z * G, then there is a disk D properly embedded in M so that M-D is connected and TTI(M-D)
«G.
PROOF. It is sufficient to show that there is a disk D properly embedded in M so that M-D is connected (see the remarks on p. 27, vol. II of [3]).
If each disk properly embedded in M separates M, then by Theorem 3.1 there is a disk D properly embedded in M so that M-D has two components Mi and M 2 with 7ri(Mi) «Z and TTI(M 2 ) ~G. However, we have
LEMMA E. If Mi is a compact 3-manifold with nonvoid boundary and iri(Mi)~Z, then there is a disk D properly embedded in Mi so that Mi -D is connected.
We conclude in any case that the desired disk D may be obtained in M.
A group G is said to be freely reduced if whenever G « Gi * G2 then neither Gi nor G 2 is a free group. The group G is said to be indecomposable if whenever G « Gi * G%, then either Gi or Gi is the trivial group. If
where each Ai is indecomposable we call Ai * • • • * A n a decomposition of G. Each finitely generated group has a decomposition which is unique up to order and isomorphism [3] . PROOF. We proceed by induction on the integer k where k*zl. The general situation is no more difficult than the situation k = 1.
Let 
